8                   THE DYEING INDUSTRY
for hydro-extracting is very convenient. The cops ca.
thus be dyed, washed, and hydro-extracted without takin
out of the machine. The macliine is specially suitable fc
dyeing basic colours on cops, for in this case it is necessar
to hydro-extract after each operation if uneven dyeing i
to be avoided. The Obermaier machine, such as is usei
for dyeing loose fibres, can also be used for dyeing cop
with solid spindles.
Interest in the solid spindle machines, however, i
rapidly decreasing, and attention is being given to machine
of the second class. Some machines can, however, b
adapted to dye by both systems. For instance, th
author saw a machine made by Schirp of Barmen bein
used for dyeing cops with solid spindles, whereas thi
machine is usually employed for dyeing according to th
other system.
The penetration of the dye liquor in the machine
using perforated spindles is more uniform, and this facto
has decided in their favour. Further, the power to driv
the dye liquor through the cops is much less than in th
first system. In the second system, the dye liquor i
forced into the perforated spindle on which each cop i
placed, through the perforations of the spindle, throug]
the cop surrounding the spindle, and back into the dye
bath. In this way each cop receives individual treatment
instead of being penetrated by the dye liquor in a mas,
as in the first system. Formerly there was a difficulty i]
transferring the cops to and from the metallic spindle
used in these machines, but, later, perforated paper spindle
were introduced, which remain inside the cops during tb
operations and keep the threads in position. The metallii
spindles of the dyeing machines fit inside the paper spindles
After dyeing, the cop along with the paper spindle is take]
to the hydro-extractor.
One case of uneven cop-dyeing, which had "been causec
by the paper spindle, came to the author's notice whiL
in Germany. The inside oi the cop, immediately next t<
where the paper spindle had been, was more deeply dyec
than the remainder of the cop. Investigation showed tha>
the alum used in the manufacture of the paper had actec
as acid to the dye liquor, drawn the dye-stuff from solution